PCR-based method for the introduction of mutations in genes cloned and expressed in vaccinia virus.
Vaccinia virus expression systems allow efficient expression of genes and facilitate functional studies of expressed proteins in cultured mammalian cells. We designed and tested a rapid method to introduce defined mutations in genes inserted and expressed in vaccinia virus. PCR mutagenesis is used to construct a recombination cassette that contains: (i) the mutated exogenous gene, (ii) recombination flanks to direct insertion into the virus genome and (iii) a selectable gene to allow easy isolation of recombinant viruses. To generate recombinant viruses, the recombination cassette is transfected into vaccinia virus-infected cells. The procedure does not require cloning, and the mutated gene versions are inserted directly into the vaccinia virus genome downstream of a vaccinia virus strong promoter. The method was tested by introducing a point mutation into Aequorea victoria green fluorescent protein (GFP), known to alter the fluorescence absorption and emission spectra of the protein. This system should facilitate and speed the isolation of virus recombinants expressing mutated versions of any given gene and can be adapted to random mutagenesis procedures, exon shuffling or other PCR-based mutagenesis protocols.